Purpose: Laparoscopic wedge resection of gastric submucosal tumor may be difficult in case of the endophytic mass or the mass located unreachable area such as cardia, and intragastric approach can be useful. We would present the experiences of the intragastric wedge resection. Materials and Methods: There were 7 patients diagnosed as gastric submucosal tumor and underwent the intragastric wedge resection at Surgery, Chungnam National University Hospital. We reviewed medical record. Results: There were 3 male and 4 female. Mean age was 65 years-old (57~73). Mean body mass index was 26.28 kg/m 2 (21.28~35.30). Location of lesions was 4 cardia, 2 fundus and 1 midbody, respectively. Mean operation time was 83.6 minutes (70~105). All patients were healed without any complication. Mean postoperative hospital stay was 5.4 days (4~6). Mean size was 2.7 cm (2.3~3.8). Pathologic finding was 5 gastrointestinal stromal tumor and 2 leiomyoma. Conclusions: The single incision intragastric wedge resection of gastric submucosal tumor is feasible and acceptable, especially in mass of gastric upper part.
Introduction
The surgical resection of the gastric submucosal tumor (SMT) is needed because the pathology can be malignant and the preoperative diagnosis is difficult with any modality including the endo- Single port device (OCTO TM Dalim, Seoul, Korea) was placed at the umbilicus of patient. Th ere were 4 ports. A black arrow head (▲) is 5~12 mm transformable port. A white arrow head (△) is 5/10 mm port with dual sealing mechanism. Two arrows (↑) are ports for 5 mm devices. In our procedure, the 5~12 mm port was for 10 mm telescope, 5/10 mm port was for 10 mm endo-GIA. GIA little by little. After specimen is put in the lap-bag, the specimen was obtained through the gastric incision and the umbilical incision. After the OCTO TM port was removed, the gastric opening was closed by a continuous interlocking full layer suture and seromuscular reinforcement was done with absorbable suture material.
Surgical technique
A drain was placed on a case by case basis. The patients were always given the proton-pump inhibitor intravenously or orally after surgery.
Results
Seven SMTs diagnosed by endoscopic ultrasound, were resected by single incision laparoscopic intragastric wedge resection. All of the resections were performed by a single, experienced surgeon using laparoscopic surgery. There were 4 male patients and 3 female patients. Mean age of the patients was 65 years (range, 57~73) ( Table 1 leiomyomas. There were two malignant GISTs ( Table 2 ). The median period of follow up was 8.5 months and there was no disease recurrence on endoscopy and on CT. One patient had complained minor symptoms such as dyspepsia and postprandial pain. 
Perioperative data (

Discussion
The resection of endophytic gastric SMT is difficult to approach and the large amount of normal gastric tissue is resected with gastric SMT unnecessarily in the extragastric approach. Especially when the tumor is located in the cardia, the operator must mobilize the retroperitoneal fixed point or use special devices with long arm or curvature. To overcome these limitations, the transgastric approach can be used. But in this approach, the operator have to open the stomach and the tumor should be took out. In the procedure, tumor cell can be disseminated in the peritoneal cavity. In the intragastric approach, the tumor located in the cardia or high lying posterior wall can be directly visualized, and easily manipulated.
Also, the exposure of the tumor into the peritoneal cavity will be minimized.
Intragastric wedge resection using various techniques has been reported. In 2008, laparoscopic techniques using 4 ports (10 mm But there were only 3 cases. SILAS may be beneficial for cosmesis, and for reducing immediate postoperative pain and invasiveness.
Our single incision intragastric wedge resection was safe and technically feasible, with no recurrence. Also, the technique and equipment used in single incision surgery is not different from those used in conventional laparoscopic surgery. Although the technical challenges such as the limitation of the range of motion make it difficult, the learning curve will be overcome shortly with the development of instrument and port system.
Many reports recommend that intragastric wedge resection
should be applied to a small sized and high lying, benign gastric tumor. (6, 11, 12, 15) The size of tumor was below 5 cm, and an ulcer formation was absent. So like the intragastric approach was limited to the selected case, the single incision laparoscopic surgery of intragastric approach would be safe and feasible in selected patients.
In conclusion, single incision laparoscopic intragastric wedge resection is a feasible and safe procedure for high lying gastric submucosal lesions that require surgical resection. And direct visualization of the tumor, the minimization of the exposure of tumor in the peritoneal cavity, the ease of approach in the cardia and esophagogastric junction, decrease time of operation, and better cosmesis are the advantages of the intragastric single incision approach. But the number of cases reported was small. We now need prospective randomized studies. Also, technical difficulties during the single incision approach should be overcome. Development of laparoscopic equipment is also needed.
